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Inclusive single hadron high pT spectra in p-p all ÷s
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xT scaling in p-p collisions x~0.05-0.10
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n(xT, ÷s~60 GeV) WORKS, nÆ5=4++

Figure 5: Left: CCOR invariant cross section vs xT=2pT/÷s. Right: n(xT, ÷s) derived from the combinations
indicated. The systematic normalization at ÷s=30.6 has been added in quadrature. Note that the absolute scale
uncertainty cancels!

n=5.1± 0.4
including all systematic errors

Invariant cross section plotted vs xT=2pT/÷s p-p collisions

Calculate n from ratio of Invariant cross sections at fixed  xT
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PHENIX
Semi-

Inclusive p0
Au+Au

÷sNN=130 and
200 GeV

vs pT
Peripheral 60 -- 80%

Central 0-10%
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Same data vs xT on log-log plot
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p0 and (h++h-)/2     xT scaled n=6.3

• Can calculate n(xT) point-by-point
by the ratio of  sinv at fixed xT for 2
different ÷s
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n(xT) point-by-point 200/130

• p0 xT scales in both peripheral and central Au+Au with same value of n=6.3 as in p-p

• (h+ + h-)/2 xT scales in peripheral same as p-p but difference between central and peripheral is significant
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Precision values of n(xT)

• Dn=ncent - nperiph= 1.41±0.43 for (h+ + h-)/2     significant

• Dn=ncent - nperiph= 0.09±0.47 for p0
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Conclusions
• xT scaling in peripheral Au+Au collisions at ÷sNN =130

and 200 GeV for both p0 and (h+ + h-)/2 with the same
value of n~6.3 as in p-p collisions in this xT ÷s range
indicates that hard-scattering is the dominant production
mechanism for high pT particles in Au+Au collisions.

• p0 production exhibits xT scaling with the same value of n~
6.3 in both central and peripheral Au+Au collisions

• This implies that the dynamics of suppressed high pT p0

production in Au+Au collisions is consistent with hard-
scattering according to pQCD with scaling structure and
fragmentation functions as in p-p collisions.

• Perhaps a little puzzling since this indicates that the energy
loss of the parton scales with its energy, if energy loss.
However, scaling is consistent with gluon-saturation.
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Conclusions, continued
• For (h+ + h-)/2 the difference in n between central and

peripheral collisions is significant: Dn= 1.41±0.43 and is
consistent with the large proton and anti-proton
enhancement compared to charged pions, which appears to
violate xT scaling from 130 to 200 GeV:

» The range 0.04 < xT < 0.074 corresponds to
2.6<pT<4.8GeV/c at 130GeV and 4<pT<7GeV/c at 200GeV
But protons are enhanced for the same pT range
2<pT<4.5GeV/c for both 130 and 200 GeV
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